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II 

1020000071092 2001/11/20 

3hfl<3 -¥-^1 ^(Broadband Wireless Access) a1^°1H 
Sefl<y ^71 H^r Burst Data Transmission M ^-71 ^#*>^ 

ell A >-§-5l^ Preamble ^1 ^ 3Mi=r. ^1, -g- H^^r #7] Preamble 
Sequence ^^ofl tfl^ 3J] ^ Aperiodic l^-^H Hardware -g- 

Preamble Sequenced 2^1 *1°H cflgflA^ ^^o_S. ^ 

y o v ^°)l ^M^. ■& Hardware ^^°] -8-°l«1-^ Aperiodic ^£ 

7>^ ^ol^ Preamble Sequence* «o v ^# <^s-j ^ 

3r^°fl *fl*IH ^^>7i]£]^ Preamble Sequenced <^e] ^°H1 tfl*iW 

£ 4 

HIPERACCESS, Preamble, Synchronization, Burst Transmission 
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1020000071092 #^ <Q*}-- 2001/11/20 

^.^^.A]A]i^o)lA^ H&l^l- Al^i ^ ^^{A preamble 

sequence for using synchronization of wireless communication system} 

£ l^r BRAN A]^EfloilA^ A>-g-^r>ji oi^ -f-^ o] ne^oj ^-i- £ 
£ 4^ ^ <y cj\o\) 4^- ^o] i6 <y ^ «1^7l^ Al^i# ^ 

J£ 7£r oflofl ni)-^- ^^^]^ 7 ]^. efms 
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£ 8^ ^ U -^1 *1H1 3291 ^± v]^?}:^ ^1€^# t 2 - 

<9> M. ^-tg O. J-A^A] A]^*H] ^ « 0 >^ 

<10> <yti]-^ O-S -f-A] A]^Efl^ JjLAi ^g-A} A^til^ X]^Kr Al^Efl-l- :g- 

A>-8-*>«^ ^ *4l 4^1, ^7l 7l^l^-4 #7] ^ 

tb^, ^"71 ^^fr ^"71 7l*l^-ol #<£3Hr -g-7l^l^» ^"71 71*1^ 

<H> #7l ^71^1^ -tf 7 ) 71^1^-^ ^7l cf^o) ^e} S^KH. &i=. ^ JESl 

°^lr *r-§-*r£r ^tiV^olcf. n^o] eH^o 1 * ^ & #7] S. 

#4?^ ^4-^1 ^7l = 3<S# Al^cq ^A] A^o. yl- 7l ^ 7,>7l #^(A 
periodic autocorrelation) ^oftf #^7H1 ^]*fH 
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<12> -g-£S A>-g-£]^ ^ ^.o} ^ 7 )s. <M- ^ o}- 

Al^^7l- #tfl* ^Jr«^ ^-g- ^>-g-^ UMTSCUniversal 

Mobile Telecommunication System), ^sfn^i^^sK Frequency Division 
Duplexing;FDD)^-§: a>-§-^ UMTS £ *l#£-th}f^(Tiine Division 
Duplexing; TDD) u o^# UMTS ^ SSfl^ilH 7}*}jl $X 

4. 4^ A oM UMTS FDDAli^^. ^xi^^l)^ ^ oi^ ^ ^ 

71^1Jl7} XJ^, Aj- 7 ) UMTS TDD^l^^^r -g-7l# ^# ^ nfl ^ 

<13> ^-tfl^ ^-S 4f^^r(CDMA: Code Division Multiple Access) 

^* *}-8-«l-fe ^-71 BRAN 'BRAN Hiper Access's}- W^HHtt Sj- 

M-^ £efl°j|- 0.5. uPr<H ^>-g-7.>#ol] tfl$ c-flo]Ei#-|- 

BRAN aI^e^chI^xe ^efl^ *1 *)--£- <£b^^ Sefl^ = a|<g-i-o] ^3]<y 

£] A] 6fl ^JjLB] ?JJ=L ^6fl ^7fltVnf. SE$, Z}^ £Sfl°J lfl«fl Aj- 7 j Z}- A} 

-§-74#ofl7fl *i^Hr tflolEi7l- *}^2g] ^ C-llolE^ A]^ 

# w}^. se)^l-ol zj- tijoiEi^ ^^-oll ^fl^tf. nj-eH c^*. aj- 
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-g- ofl^ S. 13|- ^-cf. 

<u> £ l£- BRAN ^li^^l^i A>-g-§>ji f-^-^^i ngfloj ^§ sea]^ £ 
^-71 £ 101^. = Al^J-# M-eHH, 71^1^- Al^O) ^7l 

# t SUS-^ *}^r l?fl°J Sel^l: (Frame Preamble H^r. ^ Sefl*] SE) 
^1: (Frame Preamble) 101-8r QPSK5. ^^M^^. SE^}-, #7l £ HH 102^ 
^ ^ego] ^iL*> Al^^ ZL ^<*j iflofl 

^Ir^l Til ^fAS ^:^^7l A}-g-5^ «<H^im (Broadcasting 

Channel)^ 3*11- M-^ifl^ $°}^. ^7} 5. 103^ #^3-2.^ ^i^^r 

^lldlolEl^ X]^ M-Bfifl^ ^ll^^E SBl^l-(Burst Preamble) 

€> ] t \-. afllH^E Se]<ai: 103ofl £°1<>H 1045. S7l£ -^-^-^ ^11^0]^ 

» ^Sfe ^llic-fl ol 5fl^(Data Channel 1)# ^-V^. ^>M, ^7) 1043. il 
tfl^l^ ^1c-Ho]e^ QPSK, 16QAM, 64QAM -f^ 37>*1 ^(Modulation) ^] 
*\ *r 7^fi] ^ofl ^ &t±. #7) S. 1*1M J±<^*1jI 

iJHSr #^tr Sell^-M aj-7) £e||^t 

<15> ^7lofl^^ 71^1 ^-(^71)31- &^(^7])o} -^Aj If ^ofl 

7} Al^-i-^ l;«g^O.S. B^E^tH Al^o} A^o] ti)^7l^ 

^>7l -#?KA periodic Autocorrelation) tt^°1^ 
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<it> £ 2^ ^^^^(Preamble)^ ^i^Rr Sel^l: ^# 

M-E^t}-. #7l £ 2» tisf^l Se|<Sl- ^^]7l^ ^» -y-isjjjL^, a 

Ejofl^. 200^ 44ift-§r 7>xl^ ^el^l; iHS^tK #71 iE^<« 

^-^71 200-5.^Ei^ #71 ^^^1 A]^i & I^lx^ ^1171 

*Jtfl^ ^ 210AS ^^H, #71 HBl°gi- 41 M ^^«?] Al^i & QA]Jr 
^1271 *]tfl^ ^Bl 215S ^^th #7l ^ll7l^tfl^ ^E-l 2103f #71 ^1271 

^tfl^ ^ 215tt #71 HSl^l- ^-^7] 200^-S.^-E^ IAls 5E^ Q#3ll- 7l 
*]tflSj£.S. 7l^tfl^ #^^-t|-. #7l *fll7l*H^ ^ 210A 

S^-Ei ^s\o]x}±r 7l^rfl^ ^71 220^1 ^^^al, #7l a^l^tfl^ 

215S.^-B\ ^^slol^l^ 7l^cfl^ ^llb ^#7l 225*11 «a^i=K #7l ^ 
#7l 220.9-^ ^SM;*} 7l^tfl^ 7flsl^ ^IJL cos #£(cos(2;rf 0 t)4 

^# ^H^l ^ 7>#7l 230-° S #3^. #7l ^#7l 2255. ^^SlcH^l 7l^ 
tH^ 4lJ^ 7fl^°l ^liL sin #^-(sin(2^f G t)3l- 3°!^ ^ #7l 7>#7l 

230 ^sH^l^K #71 7>#7l 230^: #7l <£#7l 220^ #7l «^#7l 225S. 
-f-E^o) 7flE )<^ ai^]. «-x|.^ Ai^l- 7RHH ^>eHM-(£^# 6 fl -£^1*>J1 5U*1 

4^^. #71 £ 2<*11>H # ^ S4^°l =Bl<gi-(Preamble)^: ^1^ ^ 
# ^t!: °Hr?i 31 Ji^ ^7> &ol qpsk ^(Modulation) 1 ?]-.!: ^Ml wfS. 
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(Preamble)-!- 3#*Hr = B]<S-& ^7} 2) M-E^cf. #7] J£ 3^- 

$X°] RF-T-, IF^- ^ ^E-H tfl^ ^It!: ^3 ^» 

4. 

<19> 5L 3* ^S^H f2f ^ RFCRadio 

Frequency)^ r(t)^ ^7] 320-4 ^7] 3255. zj-zj- ^ ^ s) <^ ^1 1\- . ^ 
^7l 320^-S ^3°^ r(t)^ 7flsH llSL cos ^(cos(2;rf 0 t):4 ^ 

-tt I ^^-(In-phase) thgr^w^ -tlJlCDown converted signal )7 r ^nf. 

7} &<&7] 3255. <y ^S1<>|^1 Aljr r(t)fe 7flel<H 'tis sin ^(sin(27r f 0 1)^ 
*^£r sH Ctf^( Quadrature-phase) 4^-^^^ ^]^17> ^tf. ^7) ^^7} 320 
3 M^lS, # I ^ t^^tt^ A]Jr^ ^ll7l^tfl^^E-1 310.2.5. 
#7] ^ll7l^tfl^^B^ 310-^ <#7] <$ns\°]?± ^B^tV ^ ^ 

300^1 I^^JiS^i #7l ^1271 7-1 tfl^Ei 315fe ^71 

<H*1 ^ #7j 300^1 Q^-g-^lJL5*) #^ 

nf. tr^ =3^!- it $7] 330£- I Hii)<g-^ HS.$\- Q -^-g-^ SS^S-I- 

^i-^^H, -S-71 300:2-5. ^"71 ^^e-1 300^: ^71 

^^ol^l I ^ ^-71 Q ^^Jl^ ^-7) =303 1-^7] 330°- 

5.-^ <^SH^ I ^ £ Q S^l^l-^lS^ ^5L» f *V Jpi, ^ 

51 #^tr^. ^71 Sf ^ ##7l 340 -°5. Q^^^. #7] % 

#7} 340^r ^"71 ^S^*! SM: ^7l7> 7}^ 3. fl^- ^7) 

(Threshold)^ tiling %® #7] Jl^-s] 7]^ ^(Threshold) 
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§&(Threshold)J±i} ^SL^ ILe^-i-^- i^t)^ 4!Jl» ^cf. 
<20> ^2fl^ ^7H1a^ is^l- (Preamble)!- 3#* r 7l 

-MrCA periodic Autocorrelation) ^-^M ^VM" #£-7Hl rcj-ej- n^dg-H. 

^^^q-. 4eH. #7l 9\ ^ ^^7l» ^-3-2-5. Se)<Sl-^ x\ 
M ti 1^7l^ ^>7l aJ-^KA periodic Autocorrelation) ^-4joj -f^r^t ^ L 

<2i> BRAN Al^^oil^ s^ofl «.o^ ^s.^- ^-71 ^ lofl^ u(-B)-\+ wy<4 ^-o] 

Sel]^^ i+E]-ifl7l S5fl<y Se)<Sl-(Frame Preamble)^ 

cflolE^ q-Ejafl^ tf^H S^^lrCBurst Preamble) <>1 °1 

nfl, A oM Sefl<y S^^lr # Sefl<y =s| «9-i-(Down-l ink Frame 

Preamble) 0 !) tflsfl*^ aji^- *J°l7r 32 ©H^) ^ji, Aj-^ nejog 

* f 1 =e] ^(Down-link Burst Preamble H tfl*IHfe- ^ 

Jl^ ^°l7l- 16°1<H°> ^4, sfV, Aj-71 b^e nsjog^ f 1 ^ a o v ^ tfl^S. = ej 
^^•(Up-link Burst Preamble)*!) tflaj)/^ ^31^ £0)7} 320] o}o) ^j-cf. 

31, <^ 7>*1 ^ol^ XLE]ofl«. a]jt 4 ^*}7l flalM^- A>-g- 
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<22> 



<23> 



<24> 



<25> 




i# ^ofl 5*^ ^ ^ Xl^^l 544. 

<26> .M. Mj-igsJ 5E t}-& ^-^^r Aperiodic Autocorrelation -^M -f-<r^r >M€ 

^ ^ Xl^^l $XA. 

<27> t£ c^s ^ o_ ^o}_g_ Al^i^ Af-g-^H- ^A]^] ^ 

<28> JM. M^o} ^ 4^ ^7] ^ <?]-§- A>-g-^ ^ ^f- 

°1» 7}7l^ Al^^l- +1^- -ID] *V^-£j^ ^*rS r Tr ^7l5f, <#7] 

zJ°l# 7}*}$= ^1*^ ^7] ^7]S,^-B\9\ <imSL3- *}JL, # 

71 ^ Aj^^l- Al^l-^O.5. ^S^Kr 4^711- ^ti]5H, ^"7] 4^^715.^- 
3 ^£ ^71 Wl^7l^ 4^ 5I=7> nfl^l ^"71 t^S* 
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<30> W>3- ^ ^r3* ^*>7l 3tb ^3 *H23*H1 &<H ±% Q 

^lt 7 r *l*r Al^^Stj- Aj- 7 ] ^ ZjoJS 7 >*1^ Al^il- +13). -lo) til-^-S]^ 

^1€^S ^>tb ^3-2.5. *>J1, ^"71 ^ Al^o.^. v\^s\. 

*r*f *r^*r, ^"71 rf#2}-# ^-Sfl ^o)o^ X|^i7l- *1 ^7l ^ 

€ ai^sj. ^7l ^1€^» #71 + 1-4 -lo] ti_v^-si^ ^l€^s. 

^1*1 -S^sW^ ^3 *J*1 <^H1 3«fl ^l^^m a1€^^ ^^fl 

a^^-7]- ^ofl oi^ ttfl^^^^HES! (Broadband Radio Access 
Network; BRANH ^ ^s] ^<s|-^cf. ^"71 *Q-*$9) ofls. 

^-*fl 43-°} SSl^l: ^l^i^ o}^> «1^7l*} cf^s|- S=(AMR 

Apreiodic recursive Multiplex Code)2l- ^tb^r. tb^El, -^'M 0 !^ 
^3 ^Al aflo^^ ^71, Sefl^J ^7l, «^7l cflolEi ^» 

^SKrt-fl 4-§-*Rr AMR ^#*1 ^ tfl*fl ^Afl*l ^o]^ 

. =L <H ^15.^ BRANAl^^ollA-1 A>-g-^ = sfl<y S2 ]ofl|. £fe ^ 

-§- Al^^, a AMR «1^7l -Hf-Ajo] -f^*b *1€^3 A>-g-o] _S.^E|^ 
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<32> BRAN^|^°1H ^l~g-S]-b Sefl<y = E)<3-I- £b n^ofl-g-o. 2 o} ^ 

^ ^o]^- ^3r£. ^HS# Se)<gl- *13L£\ A>-g-ol ^ 

€3-. sfl^V^ Hel<Sl- ^Jl£] £^ ^b°l q-H^ ^7l# ^ &<>H ^ 

HH^* ^m}*) ^}7) njj-g-ojc}.. o]E^ H^ofl^-^ Tfl^^S- 
b ^]J-7> ^HHf, H]il ^TflC^^) 
<33> £ 5 b H]AE *>7ll S^^-fr #^}b ^}7l^ A] Jl oil ^«fl 

ix^ofl^O- j^^b ^X)7]S>) AlJlfif o]S^ ^A]s}b ^71 

7> ^7l7> ol^o]x)x) o^o_ Aj-Efl6|H ^£1- ^*Kr Ji<^b 

<34> Aj- 7 ] JE 5# #2:*H -g^*^, ^7loHA^| SS^l; 501^- O. 

S o] trfl, ^A]7lb ^7l ^7l7> #^Rr ^7}9\ xr^ofl^ 

^ S.s.71 nfl^-ofl <^t£ Al^hjO S y. E ^ A^H ir^ofl^. A]Jro) z} 0 -|o]] «fl^> 

^ ^Integration A l# ^^1^ ^ ^^l: ^1^^ Tfl^Sfl 

A 1 ^M^k ^7l ^ Sel^l: AjiH ^A]7l ^A]ol 71^1^-^^ 

<35> -# 7 j 5L 5^1^b ^sqo^lb HS]<g|. A]Jl^ Aj*fl ^Al^^- 

^ ^7l7> 7^l^>b ^-#<>] H^l^l °J^M-b £ 
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A. #71 Xtft*}*]?} z/offset^ *>°17> ^ , ^7HH a} 

S*Rr = 51*8-1: ##£» 7fl#*r^r ^#91 ^Integration *1#^IH 

^real *1 4^l7HH ^«Hr = 3<gl- ^*)7)°\}x) n 

Sl^l" alilEj^^lcf. z/offset^ ^ ^ ^©1^1 Al*>S! 

^no signal ^F^ShS: ^#7HH ^s}^ 51^<« AljL7> &7l nflg-ofl , ^ 

3<H*1*1 SHr*}. nJ-B^H, ^^1 ^Integration ^real A l 

<36> o)M. ^^0_S. &^-5}t& S>7] <^*H 1> 4 ^t}. 

<37> [^+\ 1] 

Cor= 2Kd • s (*) 

<39> ^, ^-7) <^«H l>ofl^ Cb/"^ r(t)^ ^HO^Jl, s(t)^r ^7)o\) 

*] H&l^l- ^]Jl, S *(t)^ s(t)^ ^ ^-^l- AA M-BfMi^-. 

<40> ^aj) ^^Al^^ ^7171- #^£1- 

*M ^Offset °1 r ^ #7l <^*M 1>^ S>7l <^«H] 2>S1- 

<41> 2] 



<42> 
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<43> ^-71 <^<£J 2>*IH N£- = e)«8#Sl ^o]( i ntegration ^ -g-lJM- 4 

<44> ^tiV^O.S Al^i s (t) flo^, #7^ ^ ^-g- jflX^ 

"fl. ^1^- wl^7]^ *l€^(Aper iodic Sequence)*^ 4)^4. o]nfl ; j$ 7 ] n 

Bl^l- ^Jl *}-8-3fe- «l^r7l*J Al^^(Aperiodic Sequence)^, ^71^ ^ c 

^Ml-S- 7>^1^ «1^7l^ *1 ^(Aperiodic Sequence)^ ^ 

«a:3j*l*l sa^f. ^^i, ^*JH*r ^"71 a]^7l^ Ai^^(Aper iodic 



Sequence) ^<HH ^*Rr « 0 v ^^r ^t^. €■ 



Sel^l: -tlS^ «]^7l^ ^^^(Aperiodic Sequence)^ Qo] H°] 2 n -g- 7> 
^ ^, -f^rt!: wl^7l^ Al^^(Aper iodic Sequence)^" *r 5&th 
<45> ^-tgofl^ *)]^ til^7l^ Al^^(Aperiodic Sequence)^ 

& 49^*Hf «o^* ^^*>7l ^^fl-^, ^ ^ 7> 

al^7]^ *1 ^(Aperiodic Sequence)^ >£^-§- #^^-4. 
<46> ^wV^o.S. *H N°] «1^7l^ Al^^(Aperiodic Sequence) {ffjH tflt!: 

C r Tr s>7]<^«|-^3>3|- ^"4. 



<47> [^tj-A] 3] 
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<48> 



<49> olnfl, zjo] n«1 w]^7l3 ^l€^(Aperiodic Sequence) a}^ tfl^- 

<50> [^s^i 4] 



<51> 



C' r = X(-l)'fiO) • (-l)*' + V(£+r) 



<52> 



[ol^w-E^ol^ Qo] n^I «1^7]^ (Aperiodic Sequence) (-1) 1 

•ail- bj^ 41*1-7] 3. °1 N*l A]€^(Aperiodic 

Sequence) {a ; + jb}i°fl cfltb -tf^S^- *}7l <^^5>^r ^h=r. 



<53> 5 ] 
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<54> 



Cor r = 2l(a(i)+jb(i)) • (a(t+ r) + jb(t+ r))* 



= • (flCx+r)+X-l)' +r fl(x+r))' 



= zIU(zM2+r) + (-l) r a(?Mi'+r)) 



+ / 2(a(f)fl(j+r)-(-l) r a (z) fl (i+r))(-l)' 



<55> 



<^r^ 5><*1H iL^JI y># JE 6 



<56> 



<57> 



a(i), ( i=l,16)7> <a^3<H*l^, I ^£-iL5^r a (i)7> ncflS. ^ , 

a (i)fe ^71 610^] ^^H, ^o] N (ofl ; i6)o] +1> _ lf +1> 

-1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -l, +1, -lol #71 ^71 610A5. «a 
^^f. ^7} Al^i ai S|. ^o] N (ofl; i 6 )o] +1> _ lt +1> _ 1( +1( _ 1( +1> _ 1> 

+1, -1, +1, -1, +1, -1, +1, -l^r s&7] ^7) 610°fl £]*fl AA ^(element 
by element multiplying)£)<>N Q^£-°-S 

°H, &o] 2)-7l ^^r^4 ^^r^°l ^tfl^ A£r &-$r 7>^ 

<=>> ^"71 <^*H 4># iHS, z7 \ ^o. j O o] s^j 

^ 0°1 QttA. r7> -fr^o] ^o.^ s^tL^ Qo] ^ 

qo] £cf. ^^is, Aperiodic Sequence)^ ^-f 
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<59> [^^1 6] 

<60> W-r JV- r 

/= Zl fl( « + r) + ( - 1) r X! i + r) 

= C r +(-l) r C r 

<6i> rcf^ , <^«v^i 6># -S.^, ^*)1 ^^m^W ^717} 

*I4]-*R=- *r°l ^Offset ^ r7> l-^^l ^-Hr I^g-£r 0°1 SH^Ef. 

SEtb, z7\ ^-ffe I=2^a(i)a(i+7) 7} nj.^ , r 7> *}-^ 

Si ^"f I» 0^-5- ^71 ^^fl^^ ^ tiV^-^Tfl ^, r7> 

*Nr*l ^-f 7=2 Sb fl(z)fl(z ' +7) o) O ol^ ^ ^"71 ^&-g; ^°1 N 

o] «1^7l^ Aperiodic Sequenced £.2.-% (offset )-§- 7>^ nflo] 

<62> 7}x)±± *}o) N/2«y «1^7l^ Al^^(Aper iodic Sequence) 

d(i)«fl tfl*lH, ^"7la(i)» ^<^H}7>4 ^°1 ^2l*>7.>. 
<63> [^flH 7 ] 
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<64> 



<65> o] nf) , <SK- r=2r*\] tflSfH, #7l^ #-g- ^ , *>7l 

<^*}-Ai 8>34 £o] ^cf. 
<66> 8 ] 



<67> 



/= 2 2?a( z)a( z*+ r) = 2 2+ a( i)a{ i+ 2r) 



2 ^ *z(2£)a(2£-f 2r')+2 ]S o 0(2/fe+l)a(2£+H-2r) 



2 X d(k)d(k+r') + 2 X ( ~ D -l)* +r rfU+r') 



<68> </tj)/2 . (^-r)/2 

= 2 g dWU+r) + 2(-l) r g d(k)d(k+t) 



<69> #7] <^r*H 8>3)- ^ ^*>^ v '= t/27} ^o]^ ( # 

71 0°1 S)<H^l^-. °1 "fl, <^*H 8>*lH Ji^^lJl «>« S|vE.$l! 

<HS. S^*>^ £ 7-4 

<?o> # 7 ] £ 7% ^s^, ^3*1 *M 8*1 47} <y3£H*i^ 

^^H, o]<4 -g-Ajofl ^ol 891, +1,-1,+1,-1,+1,-1 > +1,-1 710-2.5. 
^€4. #7} ^o] 8 o] ^ zjoj 8^1, +l,-l,+l,-l ( +l ( -l ; +l,-l^r ^-71 

<5^7] 710°fl ^«fl zfzj- -^(element by element multiplying)^*} ^Ej#^| 
*\ 720SLS. =LB\^ ^7], ^E^^H 7 20Sr #7} ^QS. d& ^7} 
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7><M ^*Kr go] #3^4. 

<7i> uj-eH, ^-71 d(iWI tfl«fl^i3E. cfA] ^-7lsq- ^ ^*>tH S)^, £ 

^ r o|j tfl*H I&^r 0^ 7^711 3<H*Lt}. ^"71^ ^ «<H^-°S 

*H 16 ^ ARM 3£f 7-s}7] *8^7}9] S. 4^- ^t}. 

< 72 > £ 4^ ^ ^a] aflo]] rtj-s. ^o] i6o] ^ ARM 3 = 1- ^*>7] 

tb A J^7l^ ^-2:°lt}. olnfl, £ 64- 7<HH ^^>7l 6104 710^+3 z>z}- +i 

+ 1,-1, +1 I -1,+1,-1,+1,-1, +1,-1, +1 > -1,+1 > -1,+1,-13|- +l,-l,+l,-l,+l,-l,+l,-10l 
Z>Z> o^S^^t-fl, +14 -1^ ^7} «>-fl<H£. #7] ^H^H t+Bj-itf.^ 

^s. ^-^]7> 3 0^4. £ m ^-s^ ^^^m, 2«is^ 2.^ 

7>^^ -^^^ +1,-1, 5E+3 -1,+1, 5E+3 -1,-1)^ *>M-7>[o]] 

^-^JlS. ^^Sj^^l^ ntftg. <$m±5L7\ 400°-5. ^SM^JI, 

420+3: +1,-1 -1, + 1^ ^"71 ^^M^l #517} ^7} 410 

ofl <g^£l<H*|, #7] S^-iU^ ^^M^ I^^Ml 400-2-5. 
^IJLS. ^^Sl^^lcf. ZL5]^ #71, ^-i-^Hl 400+3 
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^^^^^ 410^-S.^-E^ <a^£)^^l Aljrs-o. o.s. *£go} % 

4«UM *r1£: ZicflS. ^E]#aiA^2 402S. «a^^«H^jl, -y-71 
41^7> 412<H1 «a^2^<H^l^, o]Si\. ^-AH, AjJr.gJ-^71 422 £- 

+1,-1,+1,-1 3=*r #^*H #7l ^EH^ Al^7|- ^xv 

7} 412^1 ^SM^, Aj- 7 ] o^AljrS]. ^A^o^ ^^§^2 402AS. <^ 
^^14. ^"71, ^^1-^1^2 402±r #7l ^^^IS^ ^7l 412^-S^-Ei 

^, A cM ^H]#aiA^2 4023.^ 8ti]E^l ^<i^ ZLtfls ^^^531^3 

404S ^sH^jil, ol^j- ^Ajoll ^-71 ^I517> 414^1 ^sM^, o]si\. 

^H, A1JL^^7] 424£r +1,-1, +1,-1, +1,-1, +1,-1 SEfe 
-1,+1,-1,+1,-1,+1,-1,+lSl ^ISl- ^"71 ^5)<H^1 ^1^7> 414 

ofl <3^£M^, ^7} ^<&£.SH- o}aJ ^^^3 4043. ^^H^lcK 

nel^ #7], ^E)l-aiA-l3 404^ #7l <&%<&3lQ 4143. -*fEi ^^H^ 

16*1^ ^<i^ #S^cK ^e-HS, #71 ig 
El#^)Al3 404S^-Ei #^51^^ 16*1 M^l ^<l^r I^^-^-S. ZLtflS #^5]<H;*1 
-S, ^Hl ^"71 Al^7l- ^71 414^1 ^SM^l^, ^H, QjLit 

$7] 426^- +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1 
3=fe -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +13 
« #7l ^^H^ &<&7] 416ofl <3^£M^, Aj-7] o^Ajjrfi}- 
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<g^>3°1*l #^3<H^13-. irfe}^ _ ^ol iqo] ^ arm _2H.# ^ 

<73> #33 3-^ofl*| ^7] 2«]S^ ^^^IJll- Sj-ul, 

<74> Aljr 420^1>H^ +1,-13 ^1^1-, it $7] 422<*M 

+1,-1, +1,-13] A]S ^3 424<HH^ +l,-l,+l,-l,+l,-l,+l,-l3 A}Jr 

413: ^33 426^1*1^ +1,-1, +1,-1, +1,-1, +1,-1, +1,-1, +1,-1, +1,-1, +1,-1^ 
4l3:» ^^K^ *>7l <ai>4 ^ 1691 ARM s^l- 

^ 5*3-. 
<75> [5. l] 

<76> 1+j, 1-j, 1+j, -1+j, 1+j, -1-j, 1-j, 

<77> 1+j, 1-j, 1+j, -1+j, -1-j, -1+j, 1+j, -1+j 

<78> 30^, #713- ^ w o v ^^-^ ^3 32^1 4i ARM ^ $ 

^33 ^p-S^ £ 83- ^-cf. 
<79> 5. 8^: 3291 ARM .22=# ^^>7] 3tb ^3#33 ^aol3-. £ 8-i- 

t^sM ^3 , 2tilS3 ^^3 S^C+l.+l.SEfe +1,-1, 

lE^r -l. + l, -1,-D^ *VM-7> <y^A}JrS o^sjo^ig ZL^S ^^-t!5l7> 

^31-ajA^i 400.2.5. «a^22)<H^]ji, 33- ^3413:3- ^7l 410^1 9m 

333^, 33 *3°fl, ^lJt^7] 420-& +1,-1 -1.+13 

#7] ^333^ H3L7} &*V7] 4io<^l <y^333, #3 ^^^1J:3 <£#333 
^Elt^l 400°. SE 3-€- ^^^1^5. <y *333^3. ^3^ #3, ^31-^ 
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*U 400-& #7l <Qm\3L2)- <£#7] 410.2.3. ^^H*! ^Jl*-!: ^l^o.^. 
#<Qro} #^«H 4«lM^ ^<S^r #3*h=h ZL^, #7l ^E^^aiA^i 400.9-S^- 
^ 4W]e^] ^^^r ZLcflS ^Ell-^U^2 4023. <y^5]o1^Jl, o)si\. ^ 

*H #7l ^1^7> ^AV7l 412*1] <a^S)ol^l^, o] <2j- -i-A] ofl , 422£- 
+1,-1, +1,-1 SE^ -1, +1,-1, +1^1 #^«H -8-71 ^-^Sjol^l ^IJL7}- 

7l 412°fl ^sjo^, j$- 7 ] <$m\5LSi\- ^<+S)<H^ ^B)^^1^12 4023. 
^e}. ZLfii^ ^-71, ^E^^ajA-]2 402^ #7l ^a!;^ ^#7l 4125,-^-El <£^ 
£)ol^l A]Jr^. o.s. #^*}<*J 8tilM2l ^<1* ZLBlTg, 

Aj-7] ^EH-alA-12 4023.^ #^Sjol^l 8«lS2l ZLtflS. ^#5^3 40 4 

5L «g^S)<H^lJL, olfif ^AHl Aj-71 A1JT71- ^AV 7 1 4i 4 ofl «g^S]ol^l^ f ©14 ^ 
AH, A]j:^-^7l 424^ +1,-1, +1,-1, +1,-1, +1,-1 SE^r -1,+1,-1,+1,-1,+1,-1,+1 
^ #7l ^^M^ ^71 414^1 ^SH^, Aj-7] 

^Jl^ ^#£H^ ^-^^3 4045. ^^Slol^cf. zle^ Aj-7^ 
^E^e^3 404^ #7l <$m\2L<% ^7} 4143^ ^SH*! A]^ 
o.^. ^^o> #^*H 16W1MS1 ^<g-§- ^-e-l^, #7l ^*qi-«W2 402 

3.^ #^£]ol^l 16w1eo^ ZLcfl^ ^El#ajA-l4 4065 ^sH^ji, ol 

#7l AJ^7> ^71 416 o)| OJ^SH^, C]9\- fAH, Al^^-^71 
426£r +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1 

-1, +1, -1, +1, -1, +1, "I, +1, -1, +1, -1, +1, -1, +1, -1, +131 AlJr-g. ^ 
#71 ^£H*1 4I3l7> <g^>7l 416°fl <y^£M*l, #71 <g^^l3Liq- ^A> 
igEl-tsiiA-U 4063. ^^Sl^^lcl-. zis^ #71, lE]f^4 406-8- #7l 
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32alS^ #^tbcf. ^i^, #7l ^e11-^a-]4 

7] Aim ^^M*^, °W **H, ^lS^7l 428^: +1, -1, +1, -1, +1, 

-1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1 , +1, -1, +1, -1, +1, -1, +1, 

-1, +1, -1, +1, -1, +1, -1, +1, -1 SE^r -1, +1, -1, +1, -1, +1, -1, +1, -1, 
+1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, 
-1, +1, -1 ,+1^ Ajjr# #^S}a} #71 *H8£M*I 418°fl ^^S) 

<H^. #71 ^^ISS}- ^^M^ f^^H^. ^H^, Qo] 3291 

^-i ARM ^^^4. 
<80> <$-7]£\ sf^H ^7l 2«1^.^1 ^S^^t #2. *Mj7l 820 

^l^i^ +1,-151 ^IJLf-, ^-^71 422<*IMfe +1,-1, +1,-151 ajj: 

^71 424 +1,-1, +1,-1, +1,-1, +1,-151 ^31 t^7l 426<*fHfe 

+1,-1,+1,-1, +1,-1, +1,-1, +1,-1, +1,-1, +1,-1, +1,-151 4\5L 428*11 

^ +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1 ,+1, 

-1, +1, -1, +1, -1, +1, -1, +1, -1, +1, -1, +1, "I, +1, -151 ^8*} 

-E^t s>^, *}7l <S.2>^ £o] 3291 ARM 3 = 1- ^ &tf. 



<8i> [a 2] 



<82> 



1+j, 1-j, 1+j, -1-j, 1-j. 



<83> 



1+j, 1-j, 1+j, "1+j, "1-j, "1+j, 1+j, -1+j 
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<84> 



1+j. 1+j, 1+j, 1-j 



<85> 



-1-j, -1+j, -1-j, 1-j, 1+j, 1-j, -1-j, 1-j 



<86> 



^o) J>.^i$- 64, 128, 256... ^o)^ Aj^l- ^ 

SE^V ^7} i§^<HH 71*1-^(^1 71)0] ^-7) 3^1- ^^(^A]7l)o1l7fl 

**2H ■& ^3 ^2fl 7l#oflA^ ^Tg^j. £ 2 ^71(71*1^- OR Sal^ 
# ^^7l 7> <g *Ja] J£ 4 3E 8^1 ^-g: if-*]-^ 

£3^ ^^l7l(c+^ SE^ 71*1^-)^ JEe}^ ^-^7l7> mJ-^S] ^ ^a] ofls 
£ 4 S^r £ 8^ ^-g- S^-S}-^ ^7HH ^t^^j- u]^ 7 H 7} 

<87> Aj. 7 ] £ 4 a|- Aj- 7 | £ 8<M^ t)-^ t}#2l-7l!-§: 3]1 ^EflS. M-^^jl 

<88> <£X\ oflofl/^ £ 4^ £. 8^H iL^Jl 

?>}lL®)o]^t °)-%-& AMR ^ ^-g- ^^ZL 5^^, 3= 4 

^1 3)5.^ ^r^oflAi *fl°V*}ji oi^ AMR ^^>jl, -fi.^ 

3*fl ^71 ui)s.elS.^-E-1 Sfl^ AMR S2=« ^}-§-^" SX^r. °1 
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*\ #*}^- <#7] DflS-El^Ei .fi^slfe AMR ^#*}^- 

*}i=<S|<H ^» 7MJ1 2^1 ^ zjo^ 7 }-*]i=. ^-§- 7}7]^ 

ARM 5LEL1- ^ &cj-. <4^i, ^°l7j- a}^ 7^1 2S] ^olf 7 }^\ s_ 

^>-§-f" SL3-*q ^7] S.^- £«3 ^ #£-5.3. ^^1^ ^-.o. 
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[^t 1 * 1] 

"1°1 ^^Tr A]€^3. -g^^ ^-2-5. s}jL, ^-7] ^ 

Q ^-7] ^€ *l€^-i- ^-71 +i3zf -io] yv^-s]^ A]^^^ ^ 

^-7] ^ ^Oll- Al^^l- +132}- -IO} Aj^^S ^*>^ 

^"71 ^ ^ll" 7>^1^ Al^iSf ^71 ^71^.^-E^ Aj^^l- OJ^ 0. S 
^JL, #7) ^ Al^i* Aj^V^ cJ-f^«H=. Cf^s}-7l# ^P-Ul^Jl, 
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^ # 7 ] 

[^T 1 ^- 3] 

#7] 4^ y]^7]^ ^ C}#3}- *}^^^- ^ 

*m 7l^tfl« ^E^ ( 
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[5L 1] 
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